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binding proteins, classification 200 
capping 214-216, 220 
dephosphorylation by protein 

phosphatases 220-223 
fragmin binding 215-217 
nucleation 214 
phosphorylation 200, 201 

by AFK 204, 211 
threonine sites 202, 212, 223 
polymerization 
control 199, 200 
neomycin inhibition 218 
profilin complex 218 
structure 212 

F-Actin filament capping by actin-fragmin 
complex 214-216 

G-Actin polymerization to F-actin 199 

Actin-fragmin complex 
as substrate for AFK 203, 224 
binding to PIP, 218, 219 
capping activity, PIP, on 220, 224 
nucleating activity 

inhibition 214 

PIP, on 219, 220 
phosphorylated 

dephosphorylation of 220-223 

physiological activities 215, 216 
physiological activities 213, 214 
resistance to PIP, dissociation 218 

Actin-fragmin kinase (AFK) 
action 200 
comparison with other actin 

kinases 210, 211 
independent behavior 223 
inhibition by DNase I 205, 212 
modulation by various effectors 

207 
molecular mass 201, 202 

80K identification 208-210, 223 

78K second component 202, 209, 210 


61, 62 


206, 


possible identity with Cap 42(a+b) 
kinase 210, 213 
primary structure partial sequence 
analysis 207, 208 
proteolytic peptides from 209 
purification 201 
sequential phosphorylation of actin 211 
substrate 
recognition by fragmin 204, 205 
specificity 202-204, 206, 223 
Actin kinases, comparison with AFK 210, 
211 
Adenosine deaminase (EC 3.5.4.4) 
deficiency leading to immune 
deficiency 69 
Adenosine kinase (AK, EC 2.7.1.20) 
phosphorylation of me-MPR_ 253 
S-Adenosyl-L-homocysteine (SAH) 
increase on 
me-MPR treatment of cells 255-257 
6MP treatment of cells 255-257 
S-Adenosylhomocysteine hydrolase 
(SAHH, EC 3.3.1.1) 
activity in presence of 6MP and 
metabolites 255 
in transmethylation pathway 257 
S-Adenosyl-L-methionine (SAM) 
chemopreventive effects 259, 260 
dependence of TPMT 252 
depletion by cell treatment with 
me-MPR or 6MP_ 255-259 
in transmethylation pathway 257 
Adenylate cyclase (EC 4.6.1.1) 
activity, control of 303-305 
by glucagon receptor 311 
desensitization 307-310 
G,,G, balance 311, 312 
in diabetes 315-319 
inhibition by G; 317 
inhibition by insulin 313 
isoforms 304 
receptors coupling to G-proteins 
305, 315 
Adipocytes 
LPL synthesis in 164 
possible uptake of 174 
Alkaline phosphodiesterase in hepatocyte 
secretory vesicles 284, 286 


304, 


357 
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Amino-substituted 
pyridine-2-carboxaldehyde 
thiosemicarbazones 
effects on 

CDP reductase 58, 60 
role of iron 63-66 
DNA synthesis 62-64 
L1210 cell growth 58, 60 
mice bearing L1210 leukemia 58-61 


potential for clinical chemotherapy 66, 


67 
structures 59 
Ammonia activation of glutaminase 132, 
140 
cAMP 
compartmentalization within cell 306 
production 
glucagon stimulation 307, 308, 311 


hormonal stimulation signatures 303, 


304 
IBMX on 308 
regulation 307, 309, 310 
PDEs control of 319-321, 333 
signalling system 305, 309, 333 
cAMP phosphodiesterase (PDE, 
EC 3.1.4.17) 
activity 
IBMX inhibitors 306 
in hepatocytes 307, 309 
isoforms characteristics 319, 320 
membrane-binding peptide 320, 
321 
splice variants 320 
multigene family 306 
selective inhibitors 306 
therapeutic potential 333 
degradative system 305 
type IVA human 
h61 properties 321 
rolipram inhibition 322, 323 
splice variants 321 
structure 321 
type IVA and IVB in brain 
distribution in different 
regions 329-333 
enzyme species 329 
rolipram inhibition 331 
significance of membrane 
association 331, 332 
type IVA rat RD1 323 
hydrolysis of whole and truncated 
forms 327 
membrane targets domain 324 
solubilities of whole and truncated 
forms 325, 326 
splice variants comparison 325 
structure of 25 amino acid N-terminal 


domain 326, 327 
thermostabilities of whole and 
truncated forms 327, 328 
truncated species met?© 324-328 
Amsacrine see mAMSA 
Angiotensin converting enzyme 
(ACE, EC 3.4.15.1) resistance to 
batimastat 295 
Apoprotein B (apoB) 
attachment with endoplasmic reticulum 
layer 181 
measurement 182 
role in VLDL particle 
secretion, effect of TAG 
concentration 186 
ara-C phosphorylation by dCK 70 
ara-T phosphorylation by TK2 70 
ATP 
content of liver and hepatoma _ 108 
hydrolysis in liver and hepatoma 109 
on TK1 
apparent stabilization 74, 75 
effect of enzyme concentration 77 
induced tetramerization 79, 80, 85 
kinetic constants 79 
molecular weight 74 
reversibility 76, 85 
AZT differential phsophorylation by TK1 
and TK2 70, 71 


179, 180 


Bacterial histidine-protein kinases 
kinase domains 156 
relation to mitochondrial PKs _ 160 
Batimastat (BB-94), synthetic matrix 
metalloproteinase inhibitor 
clinical trial 298, 300 
inhibition of 
B16 lung colonization and tumor 
growth 295-297 
human colon carcinoma growth and 
metastasis 296, 297 
human ovarian carcinoma ascites 
growth 296, 297 
inhibitory profile 295 
structure 294 
Bicarbonate concentration in liver and 
hepatoma 106 
Brain type IV PDEs 
distribution within different 
regions 329-333 
enzyme species 329 
Branched chain amino acids conservation 
during protein deficiency 160 
Branched chain a-ketoacid dehydrogenase 
(EC 1.2.4.1 + EC no no. + EC 1.8.1.4) 
binding of kinase 158, 160 
inactivation, enzymes for 147 
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Branched chain a-ketoacid dehydrogenase 
kinase (BCKDK, EC 2.7.1.115) 
conserved sequence primer 150 
protein malnutrition on 
binding 158-160 

protein sequence alignment with PDK 
p48 subunit 150-152 

purification 149 

stable activity changes 147 

Brefeldin A detachment of VAPP14 from 
membrane 288, 291 


III-121C alkaloid ras protein inhibitor 
isolation 51 
structure 50 
c-ets-1 protein in ML-1 cells 35, 39, 40 
as transcription factor 38 
c-myb expression in ML-1 cells 35, 40 
intron I X-X fragment 38 
regulation 
by c-ets-1 protein 38 
involvement of intron! 37 
Ca2+ 
accumulation in tumors 111-113 
concentrations in liver and 
hepatoma 107, 111, 112 
dependence of 
fragmin activities 213 
phosphorylated actin-fragmin 
complex 215 
inhibition of AFX 206, 207 
Cancer 
chemotherapy see Chemotherapy 
models of proteinase action and 
inhibition in progression 299 
spread 293 
Cap 42(a+b) protein 
identity with AFK 210 
induction of actin polymerization 200 
phosphorylation 201 
Carbamoyl-phosphate synthetase I 
(EC 6.3.4.16) in urea cycle 132 
CDP-DG: inositol transferase inhibitors 
structure 44 
CDP reductase 
activity assay 57 
inhibition by 
acetylated HCTs 59, 61 
3 and 5 substituted HCTs 59, 61 
CdR kinase see Deoxycytidine kinase 
Chemotherapy 
antimetabolite 251 
cytokinase 294 
glutamine analogs 131 
matrix metalloproteinase 
inhibitors 294-300 


clinical trial 298, 300 
mitomycin C, X-irradiation 
combination 118, 127 
6MP, MPA synergism 253 
6MP on tumor progression 259, 260 
nitrogen mustard 293 
porfiromycin, X-irradiation clinical 
trials 124, 127 
possible alteration to tumor pH; and 
pH, 102, 103 
problems in hypoxic tumor cells 117, 
126 
resistance of colorectal tumors 99 
topoisomerase II-active drugs 266, 273, 
277 
topoisomerase inhibitors 293 
Chloroquin 
on fatty acid/TAG cycling 
on VLDL TAG secretion 
Cl- concentrations in liver and 
hepatoma 106 
Collagenase (EC 3.4.24.7) inhibition by 
batimastat 295 
Colorectal cancer drug design 99 
Compactin inhibition of ras function 50 
Conophylline identity with III-121C 
alkaloid 51 
Cycloheximide on PI and PIP kinase 
activities 11, 14, 19 
Cystathionine synthase in transmethylation 
pathway 257 
Cytoskeletal filament classes 199 
Cytoskeleton structure 200 
Cytosol [3H]TAG labeled 183 
conversion to membrane 
phospholipid 195 


190, 191 
188, 189 


DAG see Diacylglycerol 
Damnacanthal 
on ras function 51 
structure 50 
Deoxycytidine kinase (dCK, EC 2.7.1.74) 
substrate diversity 70 
ti, by cycloheximide or tiazofurin 14 
Dephostatin, tyrosine phosphatase 
inhibitor, properties and structure 49 
Desferal on CDP reductase inhibition by 
HCTs 64, 65 
DFDC (2’ ,2'-difluorodeoxycytidine, 
Gemcitabin) phosphorylation by dCK 70 
Diabetes 
adenylate cyclase activity in 315-319 
glutaminase stimulation 139, 140 
on glutaminase levels 133, 139 
PDK activity and 159-161 
PKC expression in 318 
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Diacyglycerol (DAG) decrease during 
differentiation 25, 26, 29 
Diacylglycerol acyltransferase (DGAT, 
EC 2.3.1.20) activity in ER 
membranes 192, 193 
Differentiation factors in ML-cells 
Dihydrofolate reductase (DHFR, 
EC 1.5.1.3) chromosome location 70 
2,3-Dihydroxybenzaldehyde 
inhibition of PI kinases 47 
structure 46 
Dimethylsulfoxide (DMSO) differentiation 
of Friend cells 24 
effect on nuclear PLC activity 25-27 
Dipalmitoylphosphatidylcholine (DPPC) 
['4C] prelabeling of cells 182, 194 
incorporation into VLDL TAG 194 
DNA 
methylation 
abnormal patterns in malignancy 258 
reduction by 6MP or me-MPR cell 
treatment 258 
SAM chemopreventive effect 259, 
260 
replication, nuclear matrix model 265, 
266 
synthesis in L1210 cells 3 and 5 
substituted HCTs on 62-64 
topoisomerase II isozymes bound 
to 266, 270-274 
DNA topoisomerase II (EC 5.99.1.3) 
-active drugs 274 
activity assay 270 
-DNA complexes 
replication model 266 
stabilization by VM-26 270, 271, 278 
subcellular distribution 271-274, 277 
isozymes 
identification 266, 269 
immunodetection 269-272 
in CEM cells 270, 271 
in matrix and non-matrix nuclear 
fractions 272, 273, 277 
Ila depletion in matrix of resistance 
cells 274-276 
IIB localization in non-matrix 
fraction 273 
separation of free and bound 268 
cDNA cloning of PRPP synthetase 
subunits 232, 233, 245, 246 


35—40 


DNase 1 inhibition of AFK 205, 212, 213, 


223 
Drug resistance 
in CEM cells 274 
multidrug resistance 
at-MDR phenotype 274 
mechanisms 265, 277 


Echiguanines, PI 4-kinase inhibitors 
inhibitory properties 47 
structures 46 
Endoplasmic reticulum (ER) 
fatty acid transfer into 193 
role in TAG assembly 180, 181, 187, 
192 
sites of TAG synthesis 192 
TAG reesterification in 187 
Endosomal markers from hepatocytes in 
equilibrium density gradient 284, 287 
Endothelin converting enzyme (ECE) 
resistance to batimastat 295 
Endotoxemia 
E. coli lipopolysaccharide induction 
of 134 
glutaminase activation in 137, 138 
Epipodophylotoxins resistant cells of 
at-MDR phenotype 277 
Erbstatin 
structure 48 
tyrosine kinase inhibitory properties 47 
Escherichia coli 
expression of rat PRS I and II 
PRPP synthetase amino acid 
sequence 234 
Etoposide see VP-16 


236, 246 


Fat deposition and mobilization, enzymes 
for 163, 164 
Fatty acids 
esterification 164 
insulin on 174, 175 
movements in white adipose tissue 167, 
173, 174 
reesterification 166 
dependence on nutritional state 169, 
170 
post-prandial 171 
source of VLDL TAG 
194, 196 
/TAG cycling, effects of drugs 189-191 
transfer across ER membrane 193-196 
Fludarabine phosphorylation by dCK 70 
Fragmin, actin binding protein 
2 actins binding 215-217 
Ca2+-dependent activity 213 
gelsolin sequence homology 204 
in substrate recognition by AFK 204, 
205 
properties 


184-187, 192, 


200, 213 


G-proteins 
expression in diabetes 316, 319 
in cAMP signalling 303-305 
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insulin regulation 319 
Gj 
inhibition of adenylate cyclase 317 


phosphorylation in diabetes 315, 316 


phosphopeptide analyses 313, 314 
phosphorylation in diabetes 316-318 
phosphorylation sites 314, 315 
signalling modulation 311 
phosphorylation-dephosphorylation 
cycle 312 
G, complex formation with glucagon 
receptor 307-309 
uncoupling 310 
Gelatinase 72kDa (EC 3.4.24.24) inhibition 
by batimastat 295 
Gelatinase 92kDa (EC 3.4.24.35) inhibition 
by batimastat 295 
Glucagon 
activation of glutaminase 
140-144 
activation of PKC 310-313 
analog, desensitization by 311 
desensitization of adenylate cyclase 307, 
308 
elevation in endotoxemia 138 
receptor coupled signalling systems 309 
receptor phosphorylation 311 
receptors 142, 143 


133, 134, 


stimulation of cAMP production 307 


8-Glucuronidase action on MPAG 93, 96 
Glutaminase (EC 3.5.1.2) 
activation by ammonia 132 
diabetes on 133 
hepatic, activation 
by glucagon 133, 134, 140-144 
by okadaic acid 140-144 
by protein ingestion 134-137, 144 
by Sp-cAMPS_ 140-144 
by various agents 143 
in diabetes mellitus 139, 144 
in endotoxin-treated rats 137, 138, 
144 
intracellular signalling 139-144 
hormones on_ 133, 138, 139 
in urea cycle 132 
isozymes distribution 131, 132 
mitochondrial location 132 
protein ingestion on 133 
Glutamine 
hepatic catabolism control 132 
metabolic functions 131 
Glutamine synthetase (EC 6.3.1.2) 
in hepatocytes 132 
in synthesis of glutamine 131 
Glycerol blood levels before and after 
mixed meal 168, 171 


Glycogenolysis and 
glucagon 141-143 
Rp-8-Br-cAMPS_ 141-143 
Sp-cAMPS 141, 142 

Glycolysis in tumors 110, 111 

GMP reductase (EC 1.6.6.8) ti, by 
cycloheximide or tiazofurin 14 

GMP synthetase (GAMPS, EC 6.3.4.1) in 
thiopurine metabolism 251, 252 

Golgi see also Trans-Golgi network (TGN) 
coat protein in equilibrium density 

gradient 284, 287 

vesicular transport between 283 

Growth factors in ML-1 cells 35-40 

GTP 
HPLC analysis 93, 95 
inhibition by MPA 94, 95, 97, 98 
synthesis by cells 93 

GTP-binding protein ARF in vesicles 
289, 291 
in density gradient 288 

GTP-y-S on vesicle budding process 
290 

Guanine phosphoribosyltransferase 
(GPRT, EC 2.4.2.8) ty, by cycloheximide 
or tiazofurin 14 


284, 


289, 


H* (see also pH) gradient in liver and 
hepatoma 109, 110, 113 
Heparin release of LPL 164 
Heparin sulfate in TGN 284 
Heparinase 2 treatment of sulfated 
proteoglycans 284 
Hepatocytes 
adenylate cyclase regulation 318 
cAMP levels, glucagon on 307, 308 
a-G; phosphopeptide analyses 313, 314 
glutaminase in 132 
insulin treatment 313 
mitochondria prepared from 139 
PDEs mapping 319-321 
phosphorylation-dephosphorylation 
cycle 312 
PKC activation by glucagon 310, 312 
signalling systems 309 
a-(N)-Heterocyclic carboxaldehyde 
thiosemicarbazones (HCTs) 
inhibition of ribonucleotide 
reductase 55 
role of iron 63-66 
Hexokinase (EC 2.7.1.1) in rapidly 
growing tumors 110 
8-Hexosamidase in hepatocyte secretory 
vesicles 284, 286, 287 


Histidine protein kinases 149, 150 
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Histidine H1 substrate for AFK 203, 204 
HIV chemotherapy considerations 71 
HMG-CoA reductase inhibition by 
compactin and lovastatin 50 
Hormone-sensitive lipase (HSL, 
EC 3.1.1.3) 
action 
after high fat meal 171-173 
after mixed meal 170, 171, 173 
after overnight fast 169, 175 
rate fluctuations 175 
site of 164 
activity measurement 165 
in fat storage and mobilization 164, 175 
Human 
adenocarcinoma Caco-2 cells 
glucuronidation of anti-cancer 
agents 91, 98, 99 
adenocarcinoma Colo-205 cells 
culture 92 
depletion of MPA by 97, 99 
adenocarcinoma HT29 cells 
cloning studies 92 
culture 92 
glucuronidation of MPA 91 
GTP synthesis inhibition by MPA 94, 
95 
recovery from 97, 98 
proliferation, MPA on 94, 99 
synthesis of MPAG in 95-97, 99 
adenocarcinoma LoVo cells 
culture 92 
depletion of MPA by 97, 99 
cAMP PDE type-IV 321-323 
carcinoma MCF7 cells, glucuronidation 
by 98 
carcinomas ras proto-oncogene activation 
in 49 
colon carcinoma growth and metastasis 
inhibition by batimastat 296, 297 
HeLa cells TK1 71, 73 
leukemia AMOL cells TK1 
properties 81, 82, 85 
leukemia CCRF-CEM cells 
CEM/VM-1 subline 267 
at-MDR phenotype 274 
multidrug resistance 274 
topoisomerase Ila depletion in 
nuclear matrix 275 
culture 267 
topoisomerase II isozymes 270-278 
leukemia Molt F4 cells 
culture and incubation 254 
me-MPR on DNA methylation and 
SAM concentration 257, 258 
6MP cytotoxicity, synergism with 
MPA 253 


6MP on DNA methylation and SAM 
concentration 257, 258 
malignant ascites, batimastat clinical 
trial 298, 300 
mammary carcinoma MDA-MB.-435 cells 
PI and PIP kinase activities in 8,9 
signal transduction, quercetin on 17 
myeloblast leukemia ML-1 cells 
basic characteristics and 
requirements 35 
c-myb down-regulation by TPA 35 
nuclear complex A analysis 38 
ovarian carcinoma 
malignant ascites growth inhibition by 
batimastat 296, 297 
PI and PIP kinase activities in 7 
OVCAR-S5 cells 
PI and PIP kinase activities in 7, 9, 
14-17 
signal transduction, quercetin 
on 14-17 
promyelocytic HL60 cells TK1 
properties 81, 82 
PRPP synthetase 
genes 233 
chromosomal localization 235, 246 
structure 235 
homologies with rat 235 
regulation of HSL and LPL 
experimental procedures 165-167 
mixed meal response 168, 170, 171 
overnight fasting 167-170 
thymidine kinase 1 (TK1, EC 2.7.1.21) 
affinity control 72, 85 
ATP effect 75, 76 
cell-cycle regulation and 83, 85 
enzyme concentration and 77 
kinetic constants 79 
reversibility 76 
mechanism 84 
ternary complex formation 78, 79 
tetramerization 79, 80, 84 
TdR concentration and 80, 85 
defect regulation 71 
dimer-tetramer fluctuation model 84 
expression in E. coli 80, 86 
from AMOL cells 
ATP independence 82, 86 
kinetics 81, 82 
post-translational modification 82, 
85, 86 
from different cells 81 
from HL60 cells 
ATP independence 82, 86 
kinetics 81, 82 
post-translational modification 82, 
85, 86 
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gene localization 70 
kinetics 74 
molecular weights 73, 74 
effect of ATP 74 
phosphorylation of AZT 
preparation 72 
purification 73, 74 
recombinant 
independence of ATP 81, 84 
post-translation modifications 82 
preparation 72, 80, 81 
tetramer form 81 
S-phase regulated expression 71, 
83-85 
thymidine kinase II 
chromosome location 70, 85 
substrate specificity 70 
Hydroxyl radical 
detection 121 
generation by mitomycins in EMT6 
sonicates 125, 126 


70, 71 


Hypoxanthine-guanine 
phosphoribosyltransferase (HGPRT, 
EC 2.4.2.8) in thiopurine 
metabolism 251, 252 

Hypoxic stress protein p34 in tumors 112 


IMP dehydrogenase (IMPDH, 
EC 1.1.1.205) 
in thiopurine metabolism 251, 252 
inhibition by MPA 253 
ti, by cycloheximide or tiazofurin 14 
Inosine 5'-monophosphate dehydrogenase 
(IMPDH, EC 1.1.1.205) inhibition by 
MPA 91, 97 
Inositide signalling in the nucleus 24 
Inositol lipid cycle 
effects of differentiating agents 31 
nuclear signalling system 25, 29 
Inostamycin 
inhibition of CDP-DG: inositol 
transferase 45 
isolation and structure 44 
Insulin 
activation of PDE isoforms 320 
in post-prandial fatty-acid 
metabolism 171-175 
on diabetic PKC isoforms 318 
on fatty acid/TAG cycling 190, 191 
on G-protein expression 319 
on G;-2 phosphorylation 312, 313 
on VLDL TAG secretion 188, 189 
-resistant states, adenylate cyclase 
regulation in 316, 318, 319 


suppression of TAG lipolysis 187, 188 


Insulin-like growth factor I, IGF-I 
activation of nuclear PLC 28-30 
requirements for ML-1 cell growth 35, 

37, 40 
stimulation of c-ets-1 protein 38, 39 
Ion 
concentrations in liver and 
hepatoma 105-107, 113 
gradients 
Gibbs-Donnan equilibrium 
system 111 
maintenance in tumor cells 111 

IP;, inositol 1,4,5-trisphosphate 

concentration in hepatomas of different 
growth rates 3 

cycloheximide on 11 

linkage with malignant proliferation 3, 
19 

metabolism 4 

quercetin on 13-17 

salvage pathway of production 

tiazofurin on 12 

IP,, inositol hexakisphosphate, phytic acid 
on salvage pathway for IP; 4, 18, 20 

Iron, role in inhibitory action of 
HCTs 63-66 


18, 19 


K+ 

concentration in liver and 

hepatoma 106, 111 

-dependent phosphatase see Phosphatase 
Ketogenesis, fatty acids for 184, 185, 187, 

191, 192 
Ketone body synthesis 185, 187, 192, 196 
Kinase activator protein, relation to 

PDK2_ 157 


Lactate 
of liver and tumors 104, 105 
production in tumors 110 
Lactate dehydrogenase (LDH, 
EC 1.1.1.27) 
expression in tumors 112 
isozyme, hypoxic stress protein p34 112 
Lavendustin A, tyrosine kinase inhibitor, 
structure 48 
Lipase inhibitors in VLDL TAG 
metabolism 188-191 
Lipoprotein lipase (LPL, EC 3.1.1.34) 
action after 
high fat meal 171-173 
mixed meal 170, 171, 173, 175 
overnight fast 169 


activity measurements 164, 165 
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-derived fatty acids, possible fates 
of 167 
generation of MAG_ 173 
in fat storage and mobilization 
175, 176 
release by heparin 165 
site of action 164 
synthesis by adipocytes 164 
Lovastatin inhibition of ras function 50 
Lyslendopeptidase (EC 3.4.21.50) digestion 
of synthetase protein PAP39 239 


164, 


Magnetic resonance spectroscopy (MRS) 
measurement procedure 103 
P; determination and tumor 
pH 101-103 
rat liver and hepatoma 
ion gradient calculation 108-110 
lactate production 104, 105, 110, 112 
pH; and pH, of 104, 105 
tissue ion measurements 
use of 3-aminopropyl 
phosphatase 105, 112 
Malignancy 
anabolic, catabolic imbalance in 251 
DNA methylation in 258 
m-AMSA (amsacrine) 
at-MDR effect 274 
inhibition of DNA ligation 266 
mechanism of resistance 276, 277 
resistance of CEM/VM-1 cells 274 
Matrilysin (EC 3.4.24.23) inhibition by 
batimastat 295 
Matrix metalloproteinase inhibitors see also 
Batimastat 
as anti-metastatic agents 294, 300 
as inhibitors of tumor growth 295-300 
proposed clinical uses 298 
6-Mercaptopurine (6MP) 
chemotherapy 251 
cytotoxic action 251-253 
metabolism 251, 252 
methylation 252 
on DNA methylation and SAM 
concentration 257, 258 
on SAM/SAH ratio in Molt F4 
cells 255, 256 
on transmethylation route 255, 257 
synergism with MPA 253 
Metastasis 
agents against 294 
before diagnosis 293 
use of matrix metalloproteinase 
inhibitors 294 
Methionine adenosyltransferase (MAT, 
EC 2.5.1.6) 


105-107 
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activity in presence of 6MP and 
metabolites 255, 257 
in transmethylation pathway 257 
Methionine synthase (EC 2.1.1.13) in 
transmethylation pathway 257 
Methylmercaptopurine riboside (me-MPR) 
conversion to me-t-IMP 253 
cytostatic action 253 
inhibition of purine synthesis 253 
on DNA methylation and SAM 
concentration 257, 258 
Methyl-thio-inosine monophosphate 
(me-t-IMP) 
cytotoxicity 253, 260 
inhibition of PRPP 
amidotransferase 252, 253, 260 
inhibition of purine synthesis 253, 260 
on DNA methylation 257 
Mg?+ 
concentrations in liver and 
hepatoma 106, 107, 111, 113 
gradient in liver and hepatoma 109 
Microfilament 
actin-based structure 199 
regulation by actin 
phosphorylation 211-217, 224 
Mitochondria 
liver 
glucagon on 133, 144 
glutaminase in 132, 138 
hormonal stimulation 138, 139 
phosphate concentration in 134-137, 
144 
tumor 110, 111 
Mitochondrial protein kinases 147 
kinase domain structure 154 
subdomains 154-156 
relation to prokaryote histidine 
PKs 160 
subunit composition 150 
Mitomycin C 
metabolism, comparison with 
porfiromycin 124-126 
Structure 122 
toxicities to EMT6 cells, aerobic and 
hypoxic 121, 122 
-X-irradiation combination therapy 118 
Mitomycins 
enzymes activating 118, 127 
preferential action in hypoxic cells 117 
Mofetil antitumor activity 91 
Monoacylglycerol (MAG) 
generation by 173 
hydrolysis 174 
Monoacylglycerol (MAG)-lipase 
(EC 3.1.1.23) action in adipose 
tissue 174 
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Monoclonal antibody, (MoAb) PLC 
B1 28, 29 
Mouse 
carcinoma EMT6 cells 
cloning studies 92 
culture 92 
GTP synthesis inhibition by 
MPA 94-98 
inability to glucuronidate MPA 97, 
98 
proliferation, MPA on 94, 99 
diabetes, adenylate cyclase regulating 
system 316-318 
Ehrlich carcinoma 
inhibition by inostamycin 45 
inhibition by piericidin B, 
N-oxide 45, 46 
erythroleukemia Friend cells, erythroid 
differentiation 24 
changes of polyphosphoinositides 
and DAG 25 
nuclear PLC 
activity 25, 26 
down regulation 28 
identification of isoforms 28 
leukemia L1210 
cells 
acetylated HCTs on 59, 61 
3 and 5 substituted HCTs on 58, 
60 
DNA synthesis 
in vivo 
acetylated HCTs on 61, 62 
3 and 5 substituted HCTs 
on 58-60 
leukemia P338 cells resistance to 
daunorubicin 91 
and glucuronidation ability 98 
mammary tumor EMT6 
culture 119 
mitomycin C 
stimulated O, consumption 125 
toxicities, aerobic and 
hypoxic 121, 122 
porfiromycin 
stimulated O, consumption 125 
toxicities, aerobic and 
hypoxic 121, 122 
uptake 123 
-X-irradiation treatment 119, 
120, 123, 124 
melanoma B16-BL6 cells lung 
colonization and tumor growth 
inhibition by batimastat 295-297 
Swiss 3T3 cells proliferation PLC B1 
activity 24, 29 


62-64 


Mycophenolic acid (MPA) 
depletion by various cell lines 97 
inhibition of GTP synthesis 94-98 
inhibition of IMPDH 91 
metabolism studies 93 
on EMT6 cell proliferation 94 
on HT29 cell proliferation 94 
synergism with 6MP in Molt F4 

cells 253 

Mycophenolic acid O-glucuronide (MPAG) 
HPLC analysis 93, 95, 96 
mass spectrometry 93, 96 
synthesis in HT29 cells 95, 96 


Na* 
concentration in liver and 
hepatoma 106, 111, 112 
gradients in liver and hepatoma _ 109, 
113 
NADH :cytochrome b, oxidoreductase 
(EC 1.6.2.2) reductive activation of 
mitomycins 118, 126, 127 
NADPH:cytochrome P-450 oxidoreductase 
(EC 1.6.2.4) 
reductive activation of mitomycins 
127 


O, consumption measurements 
126 


118, 


125, 


NAD(P)H:quinone oxidoreductase 
(DT-diaphorase, EC 1.6.99.2) reductive 


activation of mitomycins 
Neomycin inhibition of actin 
polymerization 218 
Non-esterified fatty acids (NEFA) 
metabolism 
after mixed meal 168, 171 
after overnight fast 168 
Nuclear matrix 
association of topisomerase 
isozymes 274 
depletion of topoisomerase Ila in 
drug-resistant cells 275, 276 
general structure 265 
in DNA replication 266 
isolation from CEM cells 268 
Nucleus 
location of PLCB1 in 30 
purity checks 24, 27 
Nutritional regulation of PI and PIP 
kinases 10 


118, 126, 127 


Okadaic acid 


on G,-2 phosphorylation 312, 313 
stimulation of glutaminase 140, 141 
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Oncogene 
activation from proto-form 43 
interaction in ML-1 cells 39 
products, tyrosine kinase association 47 
Orobol, PI 4-kinase inhibitor, 
structure 46 
Oxanosine 
inhibition of ras function 50 
structure 50 


Palmitoyl-CoA on vesicle budding 
process 289, 290 
PDEs see cAMP phosphodiesterase 
pH of tumors 
extracellular, pH, 
relative acidity 
intracellular, pH; 
historical view 101 
similarity to normal tissues 102, 104 
Phosphatase, K*+-dependent in hepatocyte 
secretory granules 284, 286 
Phosphate, inorganic, Pi 
in liver and hepatoma 106-108, 111 
in liver mitochondria 134-137 
MRS measurement and pH 
determination 102 
on glutaminase 139, 140 
Phosphatidylinositol (PI) 


102, 104 


synthesis and S-phase induction 45 


turnover inhibitors 44—47 
CDP-DG: inositol transferase 
inhibitors 44~46 
4-kinase inhibitors 
on PI 3-kinase 47 
structures 46 
Phosphatidylinositol 4,5-bisphosphate 
(PIP,,PtdInsP,) 
binding, actin-fragmin complex 
and 218, 219 
capping activity 220, 224 
dephosphorylation 222 
nucleating activity 219, 220, 224 
phosphorylation 217-220 
stability 218 
synthesis in differentiated nuclei 
29 
1-Phosphatidylinositol 4-kinase (PI kinase, 
EC 2.7.1.67) 
activity 
cell phase dependence 9 
in human breast carcinoma cells 
19 
in human ovarian carcinoma 7, 9, 15, 
19 
in human ovary 7 
in rat hepatomas 5-7 


24, 25, 


8, 9, 
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in rat tissues 5, 6, 18, 19 
nutritional regulation 10 
t, 11-14, 18 
tiazofurin on 12, 14 
in IP; metabolism 4 
Phosphatidylinositol 4-phosphate 
(PIP, PtdInsP) increase during 
differentiation 25, 26, 29 
1-Phosphatidylinositol 4-phosphate 5-kinase 
(PIP kinase, EC 2.7.1.68) 
activity 
cell phase dependence 9 
in human breast carcinoma cells 
19 
in human ovarian carcinoma 7, 9, 15, 
19 
in human ovary 7 
in IP; metabolism 4 
in rat hepatomas 5-7 
in rat tissues 5, 6, 18, 19 
nutritional regulation 10 
ty, 11-14, 18 
tiazofurin on 12, 14 
Phosphodiesterases see cAMP 
phosphodiesterase 
Phosphoinositides, possible role in 
microfilament regulation 217, 218 
Phospholipase action in fatty-acid 
transfer 193 
Phospholipase C (PLC, EC 3.1.4.2) 
in differentiating Friend cell 
nuclei 25-28 
nuclear isoform identification 28 
immunochemical 28, 30 
immunocytochemical 28, 30 
monoclonal antibodies 28-30 
nuclear isoform B, 
down regulation 28-31 
possible chemotherapy target 30 
5-Phosphoribosyl 
1-pyrophosphate(PRPP)synthetase 
(ATP: D-ribose-5-phosphate 
pyrophosphotransferase, EC 2.7.6.1) 
activation by trypsin treatment 243 
-associated proteins (PAPs) 230 
PAP39 
amino acid sequence similarity to 
PRS I and II 239, 240, 246 
evolutionary relationships 241 
cloning 238, 239 
enzymic activity unlikely 239-241 
inhibitory function 242, 243 
interaction with 34-kDa 
subunits 242, 243 
proteolysis 242-245 
mRNA in mammalian tissues 241 
PAP41 244, 245 


8, 9, 
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catalytic subunits 
cDNA cloning 232, 233 
possible functions 245 
PRS I and II 
amino acid sequences 234 
similarity to PAP39 239-241, 
246 
molecular weights 233 
rat, human homologies 235 
recombinant 
inhibition by nucleotides 237 
properties 236 
structural basis of difference 
between I and II 238 
tissue differential expression 233 
complex 230 
gene structures 235 
in nucleotide synthesis 229 
nucleotide inhibition of native and 
recombinant subunits 237, 238 
possible composition variation with 
tissue 241, 242, 246 
purification from rat liver 230, 231 
regulation of activity 229, 230 
regulation of synthesis 230 
sources 239 


spatial arrangement of components 244, 


245 
subcellular distribution in liver 232 
34kDa subunits 233 
PAP39 interaction 242 
resistance to proteolysis 243 
Phosphorylation potential of tumors 110, 
111 
Physarum polycephalum 
actin-fragmin complex 200, 201 


actin-fragmin kinase isolation from 201, 


223 
extracts PP-1 and PP-2A activities 223 
lysate proteins 205 
PI kinase see 1-Phosphatidylinositol 
4-kinase 
Piericidins 
inhibition of PI turnover 45 
isolation and structure 44 
PIP kinase see 1-Phosphatidylinositol 
4-phosphate 5-kinase 
Polyphosphoinositide cycle nuclear 
signalling system 27, 28 
Porformycin 
metabolism, comparison with mitomycin 
C 124-126 
sensitivity differential of hypoxic and 
aerobic cells 124 
structure 122 
therapeutic advantage over mitomycin 
C 118 


toxicities to EMT6 cells aerobic and 
hypoxic 121, 122 
transport 121-124 
uptake into aerobic or hypoxic EMT6 
cells 123 
-X-irradiation combination 
treatment 119, 123, 124 
Post-prandial metabolism, reesterification 
of fatty acids 166, 170, 171 
Profilin-actin complex 218 
Protein diet on glutaminase level 
Protein kinase A (PKA) 
activation on G,-2 phosphorylation 313, 
315 
activation of PDE isoform 320 
activator Sp-cAMPS 
glycogenolysis and 141, 142 
stimulation of glutaminase 
144 
antagonist Rp-8-Br-cAMPS 
glycogenolysis and 141-143 
inhibition of glutaminase 
stimulation 141, 143, 144 
PKA II localization 306, 333 
threshold and cAMP levels 304 
Protein kinase C (PKC, EC 2.7.1.37) 
activation by glucagon 310, 312 
activation by hormonal stimulus 310 
activity, link to cAMP production 304, 
309 
comparisons with AFK 203 
isoforms expression in diabetes 316, 
318 
lipid signalling systems 309, 310 
mediated phosphorylation of G,-2 313 
Protein kinases, nutritional control 
of 147, 148 
Protein malnutrition 
on BCKDK binding 158-160 
on kinase activities 147, 148, 160 
Protein phosphatase in G,-2 
phosphorylation cycle 312 
Protein phosphatase 1 (PP-1) 
actin-fragmin phosphatase activity 222 
enhancement by PIP, 222, 223 
in physarum extracts 223, 224 
properties 221 
Protein phosphatases 2A (PP-2A) 
actin-fragmin phosphatase activity 222 
enhancement by PIP, 222, 223 
in physarum extracts 223, 224 
of trimeric forms 222 
properties 221 
Protein phosphatases (Ser/Thr) 
classification 221, 222 
specificity for AFK phosphorylated actin 
sites 222, 224 


133-137 


140-142, 


} 
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PRPP amidotransferase (EC 2.4.2.14) 
inhibition by me-t-IMP 252 
consequences of 252, 253, 260 
PRPP synthetase see 5-Phosphoribosyl 
1-pyrophosphate synthetase 
Purine metabolism 
comparison with thiopurine 252 
de novo synthesis inhibition by 
me-t-IMP 253 
Pyridine-2-carboxaldehyde 
thiosemicarbazones 
amino and hydroxy substituted 
effects on CDP reductase 58, 60 
role of iron 63-66 
effects on DNA synthesis 62-64 
effects on L1210 cell growth 58, 60 
effects on mice bearing L1210 
leukemia 58-61 
structures 59 
as anti-tumor agents 55, 56, 66, 67 
Pyrimidine metabolism in neoplastic 
cells 69, 70 


Pyruvate dehydrogenase 
(EC 1.2.4.1 + EC 2.3.1.12 + EC 1.8.1.4) 
binding of PDK, protein malnutrition 
on 159 
inactivation, enzymes for 147 
inactivation of El 156 
Pyruvate dehydrogenase kinase (PDK, 


EC 2.7.1.99) 
activity in starvation and 
diabetes 159-161 
expression in E. coli 149, 156 
isozymes of 148 
p45 subunit (PDK II) 149 
bound and free form 157, 158, 160 
covalent modification 159 
molecular cloning 152, 160 
nucleotide and deduced amino acid 
sequences 153, 154 
relation to kinase activator 
protein 157, 160 
p48 subunit (PDK I) 148 
molecular cloning 149, 160 
nucleotide and deduced amino acid 
sequences 150, 151, 154, 160 
protein sequence alignment with 
BCKDH 150-152 
recombinant isoforms expression in 
E. coli 149 
PDK I phosphorylation of PDEI 156 
PDK II phosphorylation of PDEI 156 
stable activity changes 147 


Quercetin 


on IP; 13-17, 19 


SUBJECT INDEX 


on MDA-MB-435 cell proliferation 17, 
19 

on OVCAR cell proliferation 

on PI and PIP kinase activities 
19 


16, 19 
13-17, 


ras function inhibitors 49-51 
structures 50 
Rat 
bone marrow, signal transduction 
in 10-14 
diabetes, adenylate cyclase regulatory 
system 316-318 
heart, cDNA amplification 
hepatocytes 
fatty acid metabolism in 187 
post-TGN secretory vesicles 283 
characterization 284-287, 291 
preparation for VLDL TAG 
studies 180-182 
subcellular marker proteins 
VLDL TAG secretion 
hepatoma 
3924A 
IP; in 3 
PI and PIP kinase activities in 5-7 
5123 t.c. PI and PIP kinase activities 
in 5-7 
7288 t.c. PI and PIP kinase activities 
in 5-7 
7787 PI and PIP kinase activities 
in 5-7 
8999 
IP; in 3 
PI and PIP kinase activities in 5-7 
9618A 
ATP content 108 
ion gradients 108-110 
IP,in 3 
lactate of 104, 105 
pH; and pH;3) of 104, 105 
phosphorylation and redox 
state 107, 108 
PI and PIP kinase activities in 5-7 
tissue ion concentrations 
in 105-107, 112 
water content 108, 109 
H-35 (Reuber) cells 
VAPP14 studies 288 
vesicle-associated proteins 288 
liver 
ATP content 108 
glutaminase 134, 135 
ion concentrations in 
ion gradients 108-110 
IP;in 3 


150, 152 


284, 286 
185-189, 194 


105-107 


SUBJECT INDEX 


lactate in 104, 105 
mitochondria 134, 135 
pH; and pH, of 104, 105 
phosphorylation and redox state 107, 
108 
PI and PIP kinase activities in 5-7 
TAG /fatty acid cycle in 191, 192 
water content 108, 109 
liver PRPP synthetase see also PRPP 
synthetase 
activation by trypsin treatment 
gene structure 235 
homologies with human 235 
inhibition by nucleotides 237, 246 
molecular mass 231 
protein composition of 231 
purification 230, 231 
solubilization 232 
spatial arrangements of components in 
complex 244, 245 
subcellular distribution 232 
PDE type IVA 323-328 
Ribonucleotide reductase (EC 1.17.4.1) see 
also CDP reductase 
activity imbalance leading to immune 
deficiency 69 
allosteric regulation 71 
inhibition by HCTs 55 
mRNA PAP39 and PRS I levels in various 
mammalian tissues 241, 242, 244 
Rolipram inhibition of type [V PDEs 
322, 323, 327, 331 


243 


306, 


SAH see S-Adenosyl-L-homocysteine 
SAHH see S-Adenosylhomocysteine 
hydrolase 
SAM see S-Adenosyl-L-methionine 
Secretory vesicles 
post-TGN identification 284 
enzymes distribution 284, 286, 287 
proteins associated 284, 286 
ARF 284, 288, 289, 291 
VAPP14 287-291 
Sialtransferase 
in hepatocyte secretory vesicles 284, 
286 
in hepatoma secretory vesicles 288 
Signal transduction 
glutaminase control and 139-144 
inhibition and cancer chemotherapy 51 
modification by oncogene products 43 
regulation of 1-20 
effect of starvationon 10 
enzymes linkage with malignant 
proliferation 19 
in bone marrow 10-13 


in cell transformation 1 
in hepatomas 6-10 
in human breast carcinoma 8 
in human ovary carcinoma 7 
in rat organs 6 
quercetin on 13-17 
tiazofurin on 12 
Signalling systems 
cAMP 305 
coupling to glucagon receptor 309 
G;-2 phosphorylation 311 
SNARE hypothesis of vesicular 
transport 283, 291 
Starvation, PDK activity in 159 
Staurosporine inhibition of AFK 207 
Streptomyces 
PI turnover inhibitors from 44-47 
tyrosine kinase inhibitors from 47, 48 
tyrosine phosphatase inhibitor from 49 
Stromelysoin (EC 3.4.24.17) inhibition by 
batimastat 295 
Succinic dehydrogenase in hepatocyte 
secretory vesicles 284, 286 
Sulfated proteoglycans 
budding from TGN 288 
in equilibrium density gradient 284, 287 
in hepatocyte secretory vesicles 284, 285 
GTP-binding protein (ARF) 
associated 284, 286 
14kDa protein (VAPP14) 
associated 284, 286, 287 
30kDa protein associated 284, 286 
Superoxide 
detection 121 
generation by mitomycins in EMT6 
sonicates 125, 126 


Teniposide see VM-26 
TGF-8 (transforming growth factor-B) 
effect on c-myb expression 37, 40 
requirement for ML-1 cell 
differentiation 35, 40 
suppression of c-ets-1 protein 39 
6-Thioguanine (6TG) 
chemotherapy 251 
cytotoxic action 251 
metabolism 251, 252 
Thiopurine 
antimetabolites in chemotherapy 251 
metabolism 252 
methylation by TPMT 252 
Thiopurine methyltransferase (TPMT, 
EC 2.1.1.67) 
in transmethylation pathway 257 
methylation of 6MP 252, 257 
methylation of thiopurines 252 
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Thymidine (TdR) effect on TK1 80, 85 
Thymidine kinase (TdR kinase, TK, 
EC 2.7.1.21) see also Human thymidine 
kinase 1 and 2 
preparation of recombinant 72, 73 
ty, by cycloheximide or tiazofurin 14 
Thymidylate synthetase (EC 2.1.1.45) 
chromosome location 70 
Tiazofurin 
induced differentiation in Friend 
cells 24 
effect on nuclear PLC 27, 30 
on IP, 12, 19 
on PI and PIP kinases 
Tissue inhibitors of 
metalloproteinases 294 
TIMP! inhibition of angiogenesis 298 
TIMP2 inhibition of transformed rat 
fibroblasts 297 
TNF-a (tumor necrosis factor-a) 
requirement for ML-1 cell 
differentiation 35, 40 
Tolbutamide 
on fatty acid/TAG cycling 190, 191 
on VLDL TAG secretion 188, 189 
Topoisomerase II see DNA topoisomerase 
II 
Toyocamycin 
inhibition of PI kinases 47 
structure 46 
Trans-Golgi network (TGN) 
role of VAPP14 287-291 
sulfate-transferring enzymes in 284-287 
Transcription factors in c-myb 
elongation 37-40 
Transferrin (TF) 
['25T] in hepatocyte secretory 
granules 284, 286, 287 
requirements for ML-1 cell growth and 
differentiation 35, 37-40 
Transforming growth factor-B see TGF-B 
Triacylglycerol (TAG) 
accumulation 187 
concentration on VLDL TAG 
output 185, 186 
fatty acid cycling, effects of 
drugs 189-191 
fatty acid transfer across ER 
membrane 193, 195 
3H and !4C labeling 182, 188 
human energy store 163 
hydrolysis by LPL 173 
in fat storage and mobilization 164, 
175, 176 
isolation of labeled 183 
lipolysis, insulin suppression 187 
measurement 182 


12, 14, 19 
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measurements from human subjects 166 
plasma after overnight fast 168 
plasma transport 179 
reesterification 188, 189, 196 
transfer protein 180 
transfer to incipient VLDL 180, 181 
Trypsin (EC 3.4.21.4) treatment of PRPP 
synthetase 243, 244 
Tumor 
calcification 112, 113 
cells, ion gradients in 111 
growth inhibition by matrix 
metalloproteinase inhibitors 
hypoxia 112 
lactate production preference 110 
necrosis factor-a see TNF-a 
water content 108, 109 
Tumors, solid, therapy problems from 
hypoxia 117 
Tyrosine kinase inhibitors, structures 48 
Tyrosine phosphatase inhibitors 
role in signal transduction 48, 49 
structures 49 


295-300 


UDP-galactosyl transferase in hepatocyte 
secretory vesicles 284, 286 
UDP-glucuronosyl transferase 
(EC 2.4.1.17) 
in P338 cells 91, 98 
tissue locations 98 


VAPP14 (vesicle associated peripheral 
protein) 
budding process 
antiserum on 289-291 
F,,-fragments on 289, 290 
GTP-y-s on 290, 291 
palmitoyl-CoA on 289 
detachment from membrane 288 
location in sucrose density 
gradient 287, 288 
relation to TGN-38 marker protein 288 
Very low density lipoprotein (VLDL) 
measurement 182 
particle, schematic representation 180 
preparation 180 
synthesis in liver 179 
TAG assembly 
secretion in hepatocytes 185-187 
chloroquin on 188, 189 
insulin on 188, 189 
pathological conditions 196 
regulation 191-196 
source of TAG 188, 196 
tolbutamide in 188, 189 
source of fatty acids 184, 192 
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VM-26 (teniposide) 
interaction with topoisomerase II 
isozymes 266 
DNA binding 270, 271 
Ila matrix target 273, 278 
mechanism of resistance to 276, 277 
stabilization of topoisomerase II-DNA 
complexes 271, 278 


VP-16 (etoposide) inhibition of DNA 
ligation 266 


White adipose tissue 
fat storage and mobilization in 
fatty acid fluxes in 171, 172 


163, 164 


fatty acid movement 
regulation 174, 175 
scheme 167 
metabolism after overnight fast 169 


X-irradiation in combination therapy 
mitomycin C 118 
porfiromycin, clinical trials 124 
porfiromycin treatment of solid EMT6 

tumors 123, 124 

Xanthine:NAD* oxidoreductase (xanthine 
dehydrogenase, EC 1.2.1.37) reductive 
activation of mitomycins 118, 126, 127 

Xanthine oxygen oxidoreductase (xanthine 
oxidase, EC 1.2.3.2) reductive activation 
of mitomycins 118, 126, 127 
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